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PREFACE 


This report is prepared under guidance contained in the 
Recommended Guidelines for Safety Inspection of Dams, for Phase I 
Investigations. Copies of these guidelines may be obtained from 
the Office of Chief of Engineers, Washington, D.C. 20314. The 
purpose of a Phase [ Investigation is to identify expeditiously 
those dams which may pose hazards to human life or property. The 
assessment of the general condition of the dam is based upon available 
data and visual inspections. Detailed investigation, and analyses 
involving topographic mapping, subsurface investigations, testing, 
and detailed computational evaluations are beyond the scope of a 
Phase I Investigation; however, the investigation is intended to 
identify any need for such studies. 


In reviewing this report, it should be realized that the reported 
condition of the dam is based on observations of field conditions 
at the time of inspection along with data available to the inspection 
team. In cases wherm the reservoir was lowered or drained prior to 
inspection, such action, while improving the stability and safety of 
the dam, removes the normal load on the structure and may obscure 
certain conditions which might otherwise be detectable if inspected 
under the normal operating environment of the structure. 


Ie its important to note that the condition of a dam depends on 
Rumerous and constantly changing internal and external conditions, 
and is evolutionary in nature. It would be incorvect to assume that 
the present condition of the dam will continue to represenc the 
condition of the dam at some point in the future. Only through frequent 
inspections can unsafe conditions be detected and only through continued 
care and maintenance can these conditions be prevented or corrected. 


Phase I inspections are not intended to provide detailed hydrologic 
and hydraulic analyses. In accordance with the established Guidelines, 
the Spillway Test flood is based on the estimated "Probable Maximum 
Flood" for the region (greatest reasonably possible storm runoff), or 
fractions thereof. Because of the magnitude and rarity of such a stora 
avent, a finding thac a spillway will not pass the test flood should 
not be interpreted as necessarily posing a highly inadequate condition. 
The test flood provides a measure of relative spillway capacity and 
serves as an aide in determining the need for more detailed hydrologic 
and hydraulic studies, considering the size of the dam, its general 
condition and the downstream damage potential. 
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Name of Dam: Croghan Dam (North and South) 
(I.D. No. NY 694) 
State Located: New York 
County: Lewis 
Watershed: Black River Basin 
Stream: Beaver River 
Date of Inspection: October 15, 1980 
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A visual inspection of this dam and the engineering analyses performed revealed 
that there are a number of structural deficiencies on this structure. 


The Structural stability analyses indicate that the factors of safety against 
both overturning and sliding are less than desireable. When the dam is subjected to ; 
severe loading conditions (ice load, flood flows), the safety factors fall to critical 
levels. Further investigation of the stability is needed including subsurface investi- 
gations and concrete coring. This information should then be incorporated into a 
te stability evaluation. Appropriate modifications to the dam should then be 
made. 


It is recommended that within 6 months of the date of notification of the owner 
these investigations should be commenced, within 18 months, necessary modifications to 
improve the stability of the structure should be completed. 


The hydrologic/hydraulic analysis performed indicates that the spillway does not 
have sufficient capacity to discharge the peak outflow from one-half the Probable 
Maximum Flood (PMF). However, a high tailwater condition could be expected for this 
storm event and a dam failure would not significantly increase the hazard to loss of 
life from that which would exist just before an overtopping induced failure. Therefore, 
the spillway capacity for this structure has been rated as inadequate. 


eee, eee Tee er gent eg “al 


A number of other deficiencies were noted on this structure. These deficiencies 
should be corrected within 18 months of the date of notification of the owner. Among 
the required actions are the following: 

1. Repair tilting pier at right end of log sluice; 


Replace missing concrete on walls supporting intake structures; 


3. Repair deteriorated concrete on all spillways; 
4. Repair scoured concrete at base of pier on right end of log sluice; 
tke 5. Repaired spalled concrete on the retaining wall adjacent stoplog structure # 1, 


; 
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Investigate seepage through the left abutment wall adjacent stoplog 


structure #2, 


Remove brush and trees growing on both sides of wall connecting the 


two spillways ; 


Repair the leaking low-level outlet at the spillway #3; 


Develop an emergency action plan for notification of downstream 


residents. 
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George Koch 

Chief, Dam Safety Section 

New York State Department 

of Environmental Conservation 
NY License No. 45937 


Ol. WM. Smith dr. 
New York District Engineer 
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OVERVIEW PHOTO 
CROGHAN DAM (NORTH) 
1.0. No. NY 694 
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OVERVIEW PHOTO 
CROGHAN DAM (SOUTH) 
I.D. No. NY 694 


PHASE 1 INSPECTION REPORT 
NATIONAL DAM SAFETY PROGRAM 
CROGHAN DAM (NORTH AND SOUTH) 
T.D. NO. NY 694 
# 112A-340 BLACK RIVER BASIN 
LEWIS COUNTY, NEW YORK 


SECTION 1: PROJECT INFORMATION 


1.1 GENERAL 


1.2 


a. Authorit 

The Phase I inspection reported herein was authorized by the Department 
of the Army, New York District, Corps of Engineers, to fullfill the 
requirements of the National Dam Inspection Act, Public Law 92-367. 


b. Purpose of Inspection 
This inspection was conducted to evaluate the existing conditions of 


the dam, to tdentify deficiencies and hazardous conditions, to determine 
if these deficiencies constitute hazards to life and property, and to 
recommend remedial measures where required. 


DESCRIPTION OF PROJECT 


a. Description of Dam 
The Croghan Dam is a run-of-river concrete gravity dam on the Beaver River. 
An island divides the river into two segments in the vicinity of the dam. 


There are two main segments of the dam, one crossing each portion of the 
river. A retaining wall extends across the island connecting the two 
segments. 


The north segment of the dam is 180 feet long and 11.5 feet high. This 
segment of the dam is predominantly an overflow spillway section. There 
are intake structures on both ends of the segment and a log sluice near 
the center. The intake structures originally led to flumes providing 
water power tc downstream mills. The flumes no longer exist and the 
structures now act as spillway sections. Stop logs have been placed in 
each up to a level slightly below the spillway crest. The log sluice 
ais na longer used and stop logs have been placed across the upstream 
end. 


The south segment of the dam is 120 feet long and 9.5 feet high. The 
spillway forms the entire center section of this segment. There is an 
intake structure for a flume leading to the one remaining water powered 
mil} at this site. A trash rack extends across the entrance to this 
structure. At the left end of this segment are the remains of an intake 
structure for a saw mill flume. Stop loc’ ‘ave also been placed across 
this intake structure. There is a 4.5 foot wide by 5 foot high opening 
at the base of the spillway near the center of this section that serves 
as a low level outlet. Stop logs closed off this outlet. 


ee 


1.3 


The retaining wall which connects the two segments is a total of 240 feet 
Tong and a maximum of 11 feet high. The base of the wall is masonry 

and the upper portion is concrete. The area downstream of the wall has 
been backfilled up to about one foot below the top of the wall along much 
of its length. 


b. Location 
$s dam 1s located on the Beaver River in the Village of Croghan. It 
is adjacent Resha Road which is just off County Route 10. 


c. Size Classification 

e@ dam is 11.5 feet high and has a storage capacity of approximately 
500 acre feet. Therefore, the dam is in the small size category as 
defined by the "Recommended Guidelines for Safety Inspection of Dams". 


d. Hazard Classification 
e@ dam is classified as "high" hazard due to 3 homes plus a lumber yard 
on the island immediately downstream of the dam. 


e. Qunership 

ere are multiple owners of this dam. A listing of Hudson River-Black 
River Regulating District assessments dated June 30, 1980 indicated the 
owners of the parcels of land which include the dam are as follows: 


Parcel Number Portion of Dam in Parcel Owner 
38 Left end of southern dam Vaughn Zehr 
39 Right end of southern dam Croghan Island 
up to bridge on island Mi11 Lumber Co. 
40 & 41 Remainder of dam from 
bridge on island to right Beaverite Products 
end of northern dam Corp. 


f. Purpose of Dam 
The dam was constructed to provide water power to four mills at this site. 


Only the Croghan Island Mil] Lumber Company still uses the water for power. 
Beaverite Products Corp uses the impoundment as a water supply for their 
fire-fighting sprinkler system. 


-_Design and Construction Histor : 
iE dam was constructed in 1918 to replace a former log crib structure. 


The dam was desianed by James P. Brownell, Civil Engineer, of Carthage, 
New York. The contract for construction was awarded to Mr. H. J. Wright 
of Watertown, New York. 


h. Normal Operation 
ere are no prescribed operating procedures for this structure. 


PERTINENT DATA 
a. Drainage Area (sq. mi.) 293 


b. Discharge at Dam (cfs) 
Splllways Water Surface at Elevation 105 4308 


Normal Flow-Water Surface at Elevation 100 300 


c. Elevation (Plan Datum) 


Top of Dam ‘ 105 
Spillway Crest 100 
Base of Log Sluice 90.5 
d.__Reservoir Storage Capacity (acre feet) 

op of Dam ; 797 
Spillway Crest 482 


e. Dam 
Type-Concrete dam with 2 main sections and a retaining wall connecting the 
two segments. 


Dam Length (ft) 500 


f. Spillwa 
Type: Two concrete gravity spillway sections; northern section 80 feet 
long, southern section 100 feet long. 


Four flume intake structures and a log sluice also act as spillway. All 
have stop logs across openings up to elevation slightly below spillway 
crest. Total length of these sections is about 70 feet. 


+: Reservoir Drain 
ype-Low-tevel outlet at downstream toe of southern spillway section, 
4.5 foot wide by 5 foot high; plugged by stop logs. 


Control-Stop logs plug the opening. 


h. Appurtenant Structures 
Croghan Island Mill-water powered saw mill adjacent stop log structure # 


3. Intake structure at spillway with trash rack for debris protection. 
Flume leading to mill constructed of timber. 
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SECTION 2: ENGINEERING DATA 
2.1 GEOTECHNICAL DATA 


a. Géolo 

The Croghan Dam is located in the Western Adirondack Hills section of 

the Adirondack Highlands physiographic province of New York State. The 
Beaver River, on which this dam is lacated, is one of a number of streams 
which flow down from the higher parts of the mountains into the Black 
River. The bedrock in these highlands is sedimentary with large intru- 
sions of igneous rocks. The original rock has been metamorphosed by 
heat, pressure, folding and faulting. The design report indicates that 
the rock in the vicinity of the dam is gneiss which is unstratified 
although it does show a faint line of cleavage in a plane running approx- 
imately north and south. Occasional seams of mica-schist are found with- 
in the rock mass. A review of the "Brittle Structures Map of the State 
or New York" indicated that there are no faults in the immediate vicinity 
of the dam. 


Surficial soils in the area consist of a relatively thin layer of glacial 
drift from the Wisconsin glaciation. 


b. Subsurface Investigations 
No records of any subsurface investigations performed in the vicinity of 


this structure could be located. 
DESIGN RECORDS 


An engineer's report and a set of plans prepared in May, 1918 by James P, 
Brownell, Civil Engineer of Carthage, New York was available. This 
report contained hydrologic, hydraulic and structural stability inform- 
ation used in the design of this dam. 


CONSTRUCTION RECORDS 


The engineer's report stated that the dam was to be constructed by Mr. 
H.J. Wright of Watertown, New York. Some other construction records 
such as a report on the testing of materials to be used in the concrete 
on the dam were also available. 


OPERATION RECORDS 

No operation records were available for this structure. 

EVALUATION OF DATA 

Information used for the preperation of this report was obtained from the 
Department of Environmental Conservation files. The information available 


appeared to be reasonably accurate although there were certain details 
which were not shown on the plans. 


SECTION 3: VISUAL INSPECTION 
3.1 FINDINGS 


a. General 

sual inspection of the Croghan Dam was conducted on October 15, 1980. 
The weather was partly cloudy and the temperature was in the mid-fifties. 
The water level at the time of the inspection was just below the spillway 
crest, 


b. North Seqment of Dam 
There was concrete deterioration and removal) in a number of areas on this 
segment of the dam. The most serious problem areas were as follows: 


Pia 2 eae Paras 
Ae NAR tal OTIS NO PT av eee 5 " 
. pene 


a. The pier at the right end of the log sluice had tilted away 
: from the dam (Photos 1 & 2). There was a void up to 2 feet 
wide between the pier and the dam. 


b. The wall supporting the left side of the stop log structure #1 
was practically nonexistent (photos 3 &4). The concrete had 
been completely removed on the lower portion of the intake 
structure. 


c. There has been extensive concrete removal on the wall supporting 
the right end of the stop log structure # 2 (photos 5 & 6). 
This wall was also being supported by reinforcing rods with 
complete removal of concrete in a section about two feet high 
in the middle of the wall. 


In addition to these three areas, there was less serious concrete 
deterioration in several other areas. There was a void on the downstream 
slope of the spillway #1 along the first construction joint from the right 
hand end (photo 7). The concrete at the base of the pier at the right 

end of the log sluice was scoured, partially undermining the pier (photo #8). 
Finally, the concrete retaining wall at the right end of the segment was 
spalling and cracked (photo 9). 


The remainder of this segment appeared to be in satisfactory condition. 
Except for the one void noted above, the spillway section WaS in good 
; condition. The trash rack in front of stop log structure #1 was free 
_ of debris and well maintained. 


Another deficiency noted was seepage emerging from the left wall adjacent 
stop log structure #2. The water was flowing through the rocks which 
Hole the foundation for the old mill at this end of the segment (photo 


c. South Segment of Dam 
eteriorated concrete was the prime deficiency on this segment. A 


number of cracks and voids in the concrete were noted on the main spillway, 
section #3. There was leakage through several of the cracks (photo 11). 
Concrete on the intake of stop log structure #3 was deteriorated with 
reinforcing rod exposed and leakage through the left wall (photo 12). The 
intake of stop log structure #4 is in poor condition. There was significant 
concrete removal on the right wall at both the upstream and downstream ends 
(photos 13 & 14). Broken concrete slabs had been dumped beyond the left 

end of this structure to act as fill material in this area (photo 15). 
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3.2 


The low-level outlet at the base of spillway #3 was blocked with stop 
logs but there was substantia] leakage through the opening (photo 11). 
No other means of controlling flow through this outlet could be located. 


d, Retaining Wall 

The masonry and concrete wall which extends between the two segments of 
the dam was in satisfactory condition. The left end of the wall was 

entirely concrete and showed no signs of deterioration (photo 16). 

The right end of the wall was concrete over a masonry base. There was 

brush growing on both sides of the wall and two trees were growing just 
downstream (photo 17). One area of the wall had apparently failed and 

been repaired with new concrete (photo 18). 


e. Appurtenant Structures-Croghan Island Mill 
The aT and timber crib flume structure was in satisfactory condition. 


There was some leakage at the base of the flume near the point where it 
tied into the concrete stop log structure #3 (photos 19 & 20). 


EVALUATION OF OBSERVATIONS 


Visual observations revealed several deficiencies on this structure. 
The following items were noted: 


1. The pier at the right end of the log sluice had tilted away 
from the dam. 


2. Walls supporting the stoplog structures on either end of both 
spillway segments were seriously deteriorated. 


3. There was concrete deteriorat‘un on both spillway segments, 
with the south segment having the most serfous problems. 


4. Concrete at the base of the pier at the right end of the log 
sluice was scoured. 


5. The concrete retaining wall adjacent stop log structure #1 
was spalling and cracked. 


6. There was seepage through the left abutment wall adjacent stap 
log structure #2. 


7. There was brush growing on both sides of the wall which connects 
the two segments of the dam. 


8. The low-level outlet consisting of.stop logs, at. the base of 
spillway #3 was leaking. 


SECTION 4: OPERATION AND MAINTENANCE PROCEDURES 
4.1 PROCEDURES 
There are no prescribed operating procedures for this dam. 
4.2 MAINTENANCE OF DAM 
There is no established maintenance plan for the dam. 
4.3 WARNING SYSTEM IN EFFECT 


No apparent warning system for evacuation of downstream residents is 
present. 


4.4 EVALUATION 


The operation and maintenance procedures on this dam are not satisfactory. 
The deficiences noted in section 3 indicate that increased maintenance 
efforts are needed. 


SECTION 5: HYDROLOGIC/HYDRAULIC 


5.1 


5.2 


§.3 


DRAINAGE AREA CHARACTERISTICS 


The watershed contributing drainage to the dam site was determined from 
information for the stream gage located on the Beaver River approximately 
one-half mile downstream from the dam and from the USGS 7.5 minute 
quadrangle maps for Croghan and Belfort, New York. 


The drainage area of over 293 square miles encompasses portions of the 
central and western slopes of the Adirondack Mountains. The rugged 
terrain has steep forested slopes and mountain peaks that rise to 
elevations at or above 2500 ms}. The ground elevation adjacent the dam 
is at 825 msl. The Beaver River main stem originates some 50 miles 
upstream of the dam. Major tributaries to the Beaver River are the 
creeks named Murmur, Balsam, Fish, Alder, Moshier, and Birch plus 
Shingle Shanty Brook and Harrington Brook. Numerous lakes exist within 
the watershed, primarily in the upper half of the basin. The largest 
lakes are the Stillwater Reservoir, Lake Lila, and Nehasane Lake. In 
addition to these lakes, impoundments created by eight hydroelectric 
power dams on the Beaver River between this dam and the Stillwater 
Reservoir Dam further regulate flows in the river. 


ANALYSIS CRITERIA 


The analysis of the floodwater retarding capability of the dam was 
performed using the Corps of Engineers HEC-1 computer program, Dam 
Safety version. This program develops an inflow hydrograph using the 
"Clark Unit Hydrograph" method and then reservoir routs and channel 
routs the hydrograph using the "Modified Puls” flood routing procedure. 
The spillway design flood selected for analysis was the Probable Maximum 
Flood (PMF), in accordance with the Recommended Guidelines of the U.S. 
Army Corps of Engineers. 


SPILLWAY CAPACITY 


This run-of-river dam has two primary concrete gravity spillway sections 
which are separated by a concrete and masonry wall over 220 feet long. 

The right spillway located in the Beaver River main channel is comprised 
of a log sluice, three ungated overflow weirs, and two stop log structures. 
The left spillway located on a side channel from the river is comprised 

of a single ungated overflow weir flanked by two stop log structures. 

All spillway structures were analyzed for weir flow using a discharge 
coefficient, C, of 3.2. 


Computed discharges for all site facilities are as follows: 
DISCHARGES 


Elevation above Spillwa Total 
Water Level @: Left z ht cfs 
0 Base Flow 10 282 292 
3.3 Top of 3 Stoplog 1943 2254 4197 
Structures 
3.6 Top of Left Spillway 2235 2325 4560 


Left Abutment Wal] 
4.8 . . Top of Dam . 2955 3076 6031 


The flood analysis performed for this dam indicates that the spillway 
does not have sufficient capacity for discharging one-half the PMF. For 
this storm event, the peak inflow and peak outflow is 36,129 cfs. The 
PMF peak inflow and peak outflow is 73,351 cfs. The total discharge cap- 
acity of the spillways for a water surface at the top-of-dam is 6031 cfs. 


RESERVOIR CAPACITY 


The reservoir at normal pool impounded by this dam lies primarily within 
the limits of the existing Beaver River channel; extending approximately 
2.7 miles upstream to the High Falls Dam. The normal water surface is 
at or near the crest of spillway #1 (elev. 825). The impounded capacity 
for this elevation is 482 acre-feet. Surcharge storage capacity to the 
top-of-dam (elev. 829.8) adds 315 acre-feet for a total storage capacity 
of 797 acre-feet. 


FLOODS OF RECORD 


The maximum known flood on the Be River M o 
the nearby downstream USGS gage recorded a max weds sone ec bt 4760 when 


For this flow, the computed water surface rises to approximately 
elevation 829.2. 


OVERTOPPING POTENTIAL 


The highway bridge immediately upstream of the dam has not been overtopped 
within the past twenty years according to a local resident. The bottom 
flange of this steel bridge is at or near elevation 827.3. 


Analysis using the PMF and one-half PMF storm events indicates that the 
dam does not have sufficient spillway capacity. The computed depths of 
overtopping for these two events are 15.84 feet and 8.49 feet respectively. 
All storm events exceeding 8% of the PMF will result in the dam being 
overtopped. 


EVALUATION 


The spillway does not have sufficient capacity to discharge the peak 
outflow from one-half the PMF. For this storm event, a high tailwater 
condition would most likely occur, resulting in flooding of the downstream 
hazard areas. Dam failure would not significantly increase the hazard to 
loss of life downstream from that which would exist just before an over- 
topping induced failure. Therefore, the spillway capacity for this 
structure has been assessed as inadequate. 


SECTION 6: STRUCTURAL STABILITY 
6.1 EVALUATION OF STRUCTURAL STABILITY 


a. Visual Observations 

sual observations revealed that there are a number of structural 
problems with this dam. The most serious deficiency was that one 
end of the log sluice structure was tilting downstream. It appeared 
to have separated from the dam, however, water flowing over the stop 
logs prevented a close inspection. There was a void up to 2 feet 
wide between the pier and the dam. 


The other structural problems were the result of concrete deterioration. 
The worst deterioration was on the stop log structures at either end of 
both segments. There was complete removal of the concrete on two 
portions of two of the structures. The reinforcing rods were al] that 
was supporting these portions. Concrete deterioration and leakage 
arias several construction joints on the spillway sections was also 
noted. 


b, Data Review and Stability Evaluation 
ncluded in the ngineer's Report were the results of a stability 


analysis performed for the design of this dam. However, this analysis 
assumed no ice load and only 50% uplift pressure. The “Recommended 
Guidelines for the Safety Inspection of Dams" suggest an ice load of 
5000 pounds per linear foot and full uplift pressure. Therefore, a 
separate stability analysis was performed for this report, based on 
the maximum spi?lway section shown on the plans. 


The results of the analyses (see Appendix p performed are as eo 
OVERTURNIN RESULTAN SLIDING 


CASE SAFETY FACTOR IN MIDDLE THIRD SAFETY FACTOR 


a. Normal condi- 
tions; water 
surface at 1.83 YES 1.14 
spillway 
crest 


b. Same as case 
a. plus ice 
load of 5,000 0,96 NO 0.57 
#/ft. 


c. Flood flows; 
water surface 1,39 NO 0.68 
at top of dam 


d. 1/2 PMF flow; 
water surface 0.97 NO 0.39 
8.5 feet over 
top of dam 


e. Normal conditions 
with seismic co- 1.76 Yes 0.83 
efficient of 0.10. 
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The analyses indicates that the stability of this dam is deficient. The 
safety factor against sliding is below the recommended value even for a 
normal condition. For severe loading conditions, such as ice loading 
or flood flows, the analyses indicates that the dam is unstable. 


Further investigations are required to better assess the stability of 
the structure. Subsurface explorations, to obtain data concerning the 
foundation bedrock and concrete cores are required. Stability analyses 
should then be performed using this data. Based on the results of these 
analyses, required modifications to the structure should be made. 


c. Seismic Stabilit 
This dam 1s located yn Seismic Zone 2. Due to the location, a seismic 


stability analysis was performed in accordance with Corps of Engineers' 
Guidelines. The seismic analysis was performed for normal conditions 
with the water level at the spillway crest. The safety factors shown 
in the table on the previous page indicates the structure is unstable 
when subjected to earthquake loading. 
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SECTION 7: ASSESSMENT/RECOMMENDATIONS 


ASSESSMENT 


a. Safet 

The Phase I inspection of the Croghan Dar revealed a number of structural 
problems for this dam. Deteriorated and cracked concrete has resulted 

in a tilting pier on the log sluice. stop log structures which are 
supported only by reinforcing rods, and several leaks through the spill- 
way section. Stability analyses indicate that the structure is unstable 
when subjected to severe loading con'itions. 


The spillway capacity is inadequate for the peak outflow from one-half 

the PMF. However, since downstream flooding could be expected prior 

to an overtopping induced failure, the spillway capacity is not considered 
to be seriously inadequate. 


b. Adequacy of Information 
The engineee’s report and construction plans which were available for the 


preparation of this report were fairly complete and appeared to be 
reasonably accurate. 


c. Need for Additional Investigations 
Further investigation of the structural stability of this dam is required. 
The studies should include subsurface and structure investigations to 


obtain information about the condition of the structure and its foundation. 
This data should then be incorporated into a detailed stability evaluation. 


d._ Urgenc 

fvasticetions of the structural stability should be commenced within 

6 months. Remedial measures deemed necessary both as a result of these 
investigations and to correct the other deficiencies should be completed 
within 18 months. 


RECOMMENDED MEASURES 


-_ 
e 


Modify the structure as necessary based on the stability analyses. 
2. Repair the tilting pier at the right end of the log sluice. 


3. Replace missing concrete on walls supporting the stop log structures 
on either end of both dam segments. 


4. Repair deteriorated concrete on all spillway segments. 


5. rape scoured concrete at base of the pier at the right end of log 
sluice, 


6. Repair spalled concrete on the retaining wall adjacent stoplog structure 


7. Investigate seepage through the left abutment wall adjacent to stop log 
structure #2. 
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10. 


wnat eee 8 ne ee oes somes ne 


Remove brush and trees growing on both sides of the wall which 
connects the two segments of the dam. 


Repair the leaking low-level outlet at the base of the spillway # 3. 


Develop an emergency action plan for the notification and evacuation 
of downstream residents. 


| 
i 
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APPENDIX A 


PHOTOGRAPHS 


aoe ee 


Photo 1 Tilting Pier of Log Sluice on North 
Segment of Dam. 


Photo 2 Tilting Pier at Right End of Log Sluice 


Photo 3 Deteriorated Concrete and Exposed Re-bar at 
Right End of North Segment 


Photo * Leakage Through Sidewall on Intake 
Structure at Right End of North Segment 


Photo 5 Intake Structure at Left End of North Segment 
Note Structure Being Supported by Re-bar. 


Photo 6 Deteriorated Concrete on Intake Structure at Left end 
of North Segment 


Photo 7 - Deteriorated Concrete and Void along 
Construction joint on North Segment 


Photo 8-Scoured Concrete at Base of Left 
Pier to Log Sluice on North Segment 


Photo 9-Spalled and Jeterjorated Concrete 
at Right End of North Segment 


Photo 10 Seepage Emerging From Left 
Abutment of North Segment 


Photo 11-South Spillway Segment-Note Crack an 
Seepage near Crest and Leakage through Center 
Stop Log Orifice 


Pa a 


Photo 12 Deteriorated Concrete and Leakage 
Through Intake Structure at Right End of 
South Segment 


Photo 13 Deteriorated Concrete on Intake 
Structure at Left End of South Dam 


Photo 14 Downstream View of Intake Structure 
at Left End of South Dam 


Photo 15 Broken Concrete Dumped Beyond 
Left End of South Segment 


Photo 16 Wall which Connects North 
and South Segments of the Dam 


Photo 17 Wall Which Connects Two Segments 
Note Brush Growing on Both Sides of Wall 


Photo 18 Wall Connecting Two Segnients; Note Trees Growing 
Downstream of Wall 


Photo 19 - Flume Leading to Remaining Operating 
Mil? on South Dam 


Photo 20 Leakage at Base of Flume 
Structure Leading to Lumber Mil] 
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VISUAL INSPECTION CHECKLIST 


Lo ge Fm gga eh au 


% 


93-15-3( 9/80) 


1) 


VISUAL INSPECTION CHECKLIST 


Basic Data 


a. 


Designer dames P, Qrowwece Cae7wace MY, 
‘Constructed By Hid. WeignT, WATER Towy AVY, 


General 


Name of Dam CRoGHAN Dam- Noaty ¢ SouTH 


Fed. I.D. # 694 DEC Dam No. [12A- 340 
River Basin RracK River 
Location: Town CRoGHwAnl County L éuis 


Stream Name Reaver River 


Tributary of 


/ 
Latitude (N) 43°53.8” Longitude (w) 75° 0823.5 


Type of Dam Concrete Gravity 


Hazard Category c 


Date(s) of Inspection 10/45/80 
Weather Conditions 55° Par7TeyY Croovb? 


Reservoir Level at Time of Inspection _AT SP.eCREST 


Inspection Personnel R, WaRRENAER W, LYAlick 


Persons Contacted (Including Address & Phone No.) 
Me, Eomer GoLd eat 


Beaveritre Pros. Go, Ceoanan Iscang Mice Lumece Co, 
Q:AGE STREET 

CRogqan, Nu, 13327 Ceoguan MY, [3327 

315) 346-690// 31g) 346-115 


History: 


Date Constructed (U8 Date(s) Reconstructed 


amen: ne et ee 


owner _Mucvipre QWNERSHWP 


Sectien 2 WAS EarmnaTeS Since Taare Was VO 


Coa BANKmENT SECTION ON THIS STRUCTURE | 


3) Drainage Svstem 


o 


o 


Q 


Description of System Nong 


Condition of System 


Discharge from Drainage System 


4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs, 


Piezometers, Etc.) 


Stare Gace AT WNortw ABUTMENT Wace NEA 


Beaverite Products 


Bj 93-15-3( 9/80) 


5) Reservoir 


a. Slopes War CHANNEC oF Beaver RiveR 


b. Sedimentation No PRogcems EVIDENT 


c. Unusual Conditions Which Affect Dam Nig ywary Ba dGE UPsTRE_m Of 
Dam Coves IMBIT Feows Ta Sam 


6) Area Downstream of Dam 
a. Downstream Hazard (No. of Homes, Highways, etc.) 3 Houses Pous 
LomBeR TARD on IscawS 


b. Seepage, Unusual Growth Nonwé 


e. Evidence of Movement Beyond Toe of Dam __(VanvEé 


d. Condition of Downstream Channel Rocw Be 


7) Spillwav(s) (Including Discharge Convevance Channel) INTAWE 
2 Mane Sereewar SEoments Eacw Were Sror Lag’ Sr Rverures 


Ar E:THweR END 
a. General DETERIORATED ConcreTE "AROVGH OVT - Myae CRacks 
ANA SEEPAGE ThRowey 746 Cons TR UCT? OA TQNTS oN 
Batre Spree Sections ~ Prauiscans For Steer eee on SPrecuap . 
Se crisa 
b. Condition of senna Spillway Cowsis7s oF Los Sevce 4 2 INTAKE STRUCTURES , 
€ BMa,a Strecwat S€ctiog 


— £06 Scuorce=Ricat Expy Is Tere € Removéd From Nam- OPENES A Vad 
Ue To 2 Feat DeeP Lest End INTACT AtrMeuen Twene (s Scorn Ar SAse 


Ricwt Inrare Stavctues = Concasré Serrousey NeTERtanaTad ~Regag 1s Ade Thar 
Suppaers LEET Ens oF Ware -Lertace TWRoven Wace Av Cae7 END 
7 Twar is LEET ow Lower Poartian of Wade 


| Leer INTAKE SraucTuRa= REBAR Is Ade 
| Overacae OETERLORATION As Weee, 


93-15-3(9/80) 


SeuTA / 
c. Condition of Aeweinaery Spillway Cousists oe 2 /arawe StRucT ORES + Maw Sprecwar 
Ricat Intaws STeveTuRE— (To Lomece Mice\ ~Same Neverreraved CancReTeé On 


Serccwa? Srrde Pe RmITTAG CeEArAGe TWRavgw Cavceeve ~Seme ExPoseh REBAR 


Leer inrates Staveture -Segiavse TeERIoRATED SNe RETE ~ Some Scouralé 


on EWS Near SPéctwar -Reera Exposed ox Dowus TREAM END 


d. Condition of Discharge Conveyance Channel 


SATISECACTARY 


8) Reservoir Drain/Outlet 4~ Sou7w SP/ee war SECTION 


SroPco6 ORIFICE 
Type: Pipe Conduit Other Ay Base SC 2P ree WAY 


Material: Concrete Metal Other 


7 
Size: 4S “Wine vas Higu Length 


SEE nN reer 2 ARE = a an OO 


Invert Elevations: Entrance Exit 
Physical Condition (Describe): Unobservable 
Material: 
Joints: Alignment 


Structural Integrity: 


Hydraulic Capability: 


Means of Control: Gate Valve Uncontrolled es 


_., Operation: Operable Inoperable Other a 
___ Present Condition (Describe) : Learine TARovGH STO Lo6s 
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9) Structaral 


da. 


Concrete Surfaces DeveggQA7ED THK ROUGN ouT = Mere DETERIGRATION 
on (INTAKE SrRUeTURES THAn ON Mary Spregwar Seerions$s 


Space né ON ReTarying Wace Az Rigar EXA O¢ 
NCIS, ee 
Structural Cracking Some CRgemws on Soutw SPreeway Seetaa 


Nene Crest-LeArace “Newen Wase CRACKS 


Movement - Horizontal & Vertical Alignment (Settlement) 


Junctions with Abutments or Embankments_ 
O wa 


Drains - Foundation, Joint, Face 


Moala 


Water Passages, Conduits, Sluices SERouUsS Concrete SN €TER ORATION 
on Rec oc Twe Stoptascen (MTA E STRUCTURE 


Seepage or Leakage Some Nore Camialé TH ROUGH STONES 
Ar Base of LECT Neormentr oF Naat SeGmenr 


oF Tre Dam, 


ln ee 


ne a nella AAs tate ew ete mee 


* niet 
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h. 


p. 


- Approach & Outlet Channels Gaav 


Stability 


Joints - Construction, etc. S&PA RATION ¢ Dev ERI oRATION 
Atony Severnt o¢ CowsTRuetian Paras 


Foundation OWA 


Abutments = 


Control Gates Nong 


Energy Dissipators (Plunge Pool, etc.) None 


Intake Structures DETERIORATED Cantcrere wera Re Bar 
EXPSSEN ON Ace StrRvcroRES 


Miscellaneous ~WA4¢ Between SP/eeway SEGMENTS ~ Ga CRETE 


Parcnet IN Spots 897 (vy Goon Condsziony = Some Brusy . 


GREE ON CiTWER Sine OF Wate - Two TREES DouwwsTREA 


oF Walte- Ricwr Ve Nearsr (7, 


m~. 
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10) Appurtenant Structures (Power House, Lock, Gatehouse, Other) 


a. Deseription and Condition 
Ceoguan (scano Mice - Fev CanSTRUCTEDR OF 


Tmpers LEeAg vs From RIGHT (NAHE 
STRUCTURE AN Soury Bam Te Mec - Same 
Ceatase Norea Avr Base OF T/MBERS Cra 


APPENDIX C 


HYDROLOGIC/HYDRAULIC 


ENGINEERING DATA AND COMPUTATIONS 


ee RL ne eR Tee Ol bac eee + 2 ant ape ee een PP SIS OSS Sete ere ant ' 


CROGHAN DAM 


: NY -G94 
CHECK LIST FOR DAMS 
HYDROLOGIC AND HYDRAULIC 
i ENGINEERING DATA i 
AREA-CAPACITY DATA: : 
AINE) 
levation Surface Area Storage Capacity 
(ft. (ft.) (acres) (acre-ft.) | 
1) Top of Dam 4.8 797 
2) Design High Water 
(Max. Design Pool) N/A i 
3) Auxiliary Spillway 
Crest N/A 
4) Pool Level with 
Flashboards N/A 
5) Service Spillway 
Crest 0.0 439 
DISCHARGES 
volume 
(cfs) 
1) Average Daily (* BASE FLOW) __ +300 | | 
2) Spillway @ Maximum High Water (SPILWAY 1, 9,5) __ ON, 4308 


3) Spillway @ Design High Water N/A 


4) Spillway @ Auxiliary Spillway Crest Elevation N/A 
5) Low Level Outlet N/A 


6) Total (of all facilities) @ Maximum High Water (C1@ Ke} | 
7) Maximum Known Flood ~ 5100 
8) At Time of Inspection + 300 


93-15-4( 3/E0) 


CROGHAN DAM 


4 NY-G94 
(RELATIVE) 
CREST: LEVATION: 4.8 
: Type: CONC AN S 
7 Width: VAQIES 9 —- 3’ Length: _% 300. 
Spillover r) SPILLWAY SECTIONS SEPARATED 80 WALL. 
a Location E : SEP AYS 
ey 
: SPILLWAY: 
LEFT RIGHT 
PILLWAY FS RELATIVE)  SPILLWAY TD SPILLWAY *) 
| : levation foMe) oMe) 
—_—ONERF LOW WEIR Type SONERPLOU) E18 __ONERFLOuo WEIR 
CENTER PIER : 
a+ Width 2’ + 2+ 
Type of Control 
J Uncontrolled v] / 
Control led: 
N/A Type Ay 
Flashboards; gate 
q — Number —_— — 
a ‘ ‘ r) 
4 107 GBB /Length I. 5 4G 5 
& CONCRETE Invert Material CONC RETE. CONC ETE 
| 
; Anticipated Length 
i of operating service 


N/A Chute Length N/A N/A 
N/A Height Between Spillway Crest N/A N/A 


& Approach Channel Invert 


(Weir Flow) 
a) 2 SWPLOG ADDITIONAL DISCHARGE a) 3 SPLOG sTRUCPRES: 
oe cae FACILITIES wf Wo’ i jal ein 
W/ 14 WEIR LENGTHS 
aA (cACH) LENGTHS 
ONE ON EITHER 
i ONE EACH SIDE OF 5 
Hiway *3 EXD OF THIS SPIULAY 


b) log Sue 335) Long 


| BETWEEN SPILLLOAY *; 
| 93-15 -4( 9/80) b spuway ¥9 


ome 


| 


Cc HAN DAM 


: NY-GIA 3 
¥ 
xj HYDROMETEROLOGICAL GAGES: _|RUDSON QNER- BLACK RIVER 
a Neen DISTRICT US4S *04958000 
’ oe Type 2 3 = RECORDER, 
§ Location: on +} NSREAM OF 
3 wiceins er, en OF SOPLOG SRT. * | DAM SITE, Om BEAVER RNER 
cords: 


: Date - _pinoians 7 7 9/920 Tp Recent 
{ . Max. Reading - UNKNOWN S/91/1969 —> 5ICO cfs 


FLOOD WATER CONTROL SYSTEM: 


Warning System: N IN 


Method of Controlled Releases (mechanisms) : 


93-15-4( 9/80) 


4 


re U 


DRAINAGE AREA: 293. | 22. Mi. of LAT S24 ACRES 


DRAINAGE BASIN RUNOFF CHARACTERISTICS: 


Land Use = Type: UNDENELOPED : OPEN FIELDS t FORESTS 
Terrain - Relief: STEEP SLOPES: ADIRONDACK, MINS 
Surface - Soil: NERY SONY 


Runoff Potential (existing or planned extensive alterations to existing 
(surface or subsurface conditions) 


fe ee meng a A aI Ne oe 


Potential Backwater problem areas for levels at maximum storage capacity 
including surcharge storage: 


Dikes ~ Floodwalls (overflow & non-overflow ) - Low reaches along the 
Reservoir perimeter: 


Location: N/A a a 


Elevation: 


Reservoir: 


bo os fee - Length @ Maximum Pool 2.7 (Miles) oe ; 


Length of Shoreline (@ Spillway Crest) (Miles) 


BEAVER RNER FLOWS REGULATED BY SPLWATER RESERNOIR OAM 
AND 8 OMER HYDRO-POWER DAMS LOCATED BETWEEN CROGHAN 
DAM §& STILLWATER RESERNOIR 
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00-151 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 


PROJECT GRID 


Formerly GA-1? 


VSE 


00-151 (3/78) NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 


Formerly GA-17 
PROJECT GRID 


J08 NY-G94 
CROGHAN DAM 


SUBJECT 


WATERSHED PARAMETERS 
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
Formerly GA-17 ‘ 


PROJECT GRID 


JOB 
CRoGHAN DAM 
SUBJECT 


WATERSHED PARAMETERS 
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39 STREAMS TRIBUTARY 10 LAKE ONTARIO 
04256500 STILLWATER RESERVOIR NEAR BEAVER RIVER, NY 
LOCATION.--Lat 45$°53'S0", sone an OS", Herkimer County, Hydrologic Unit 04150101, 1n gatehouse at Stillwater 


Dam on Beaver River, 2.5 mi (4.0 km) upstream from Moshier Creek, and 7?.S mi (12.1 ka) west of Beaver River 
Post Office. 


: 
j 
} 
1 


DRAINAGE AREA.--172 mi? (445 km?). j 


PERIOD OF RECORD.--May 1908 to current year. Prior to February 1925, monthend contents only, published in WSP } 
1807, February 1925 to September 1937, published in WSP 824. : 


GAGE.--Nonrecording gage read once daily and prior to reservoir gate changes. Datum of gage is National Geodetic 
Vertical Datum, adjustment of 1912. ; ; { 


REMARKS. --Reservoir originally forned sbout 1885; enlarged at various times and in 1924 enlarged to a usable ca- 
pacity of 4,623 mil fc? (131 hm?) between elevations 1,650.3 ft ($03.01 m) and 1,679.3 ft ($11.85 m) (top of 
24-inch €lashboards in place throughout year). Elevation of gate sill of lowest outler, 1,042.3 Fr ($00.87 m). 
Capacity below elevation 1,650.3 ft (503.01 m), 90 mil ft? (2.55 hm), is included in records presented herein, 
but is not ordinarily available for release. Reservoir is used to regulate flow of Beaver and Black Rivers for 
floed control, power development, and general public welfare. 


EXTREMES For PERIOD OF RECORD.--Maximum observed elevation, 1,680.08 ft (512.088 mj) May 20, 1969, contents, 4,939 
att te Mt: hon); piniaun observed since first filling, 1,644.80 ft (501.335 m) Mar. 28- 27, isso, contents, 
a t 2) 


EXTREMES FOR CURRENT YEAR. --Maximum observed elevation, 1,679.33 ft (511.866 m) May z, contents, 4,722 mil fr? 


(134 ha’); ainiaum observed, 1,659.69 ft (505.880 m) Mar. 5, contents, 786 mil fe! (22.3 he’). ; 
Capacity table, current year (elevation, in feet, and ; 
contents, in millions of cubic feet) 
1,658.0 604 1,670.0 2,431 
1,660.0 621 1,675.0 3,556 
1,668.0 1,518 1,680.0 4,916 


ELEVATION: IN FEET NGvO. waTE® YEAR OCTOWER 1978 TO SEPTEMBER 1979 
INSTANTANEOUS OBSENVATIONS AT 0800 


Oav oct woyv oEec Jan rea “aR ape may JUN Ul AUG see 


1666022 1665652 1666016 1666081 16660693 1660090 1671.6 [679.23 1677.63 1676.68 1670.69 1667636 j 
1666.16 3665083 1660.05 1665636 1666.84 1660095 1672.08 1679.33 1677.56 1676.62 1670.34 1667.62 \ 
1665.9S 1665037 1664010 1665297 2666672 1660618 3672.83 1679.31 1677.65 1676.5 1670.3 1667-61 i 
1665.7 1665038 1666019 1666638 1666.59 1659683 1673.52 1679.30 1677.35 167%,06 1670.22 1667-67 j 
1643.52 1605.06 1666015 366606) 1666650 1659069 1674.03 1679.30 LO7T.26 1676.36 1670.05 1667662 


1665.17 1665.01 1660600 3667.05 1666026 1661061 1674.80 1679.03 1677.02 1676.27 1669.69 1668.26 
2665625 1605eI2 1463.99 1667028 1666014 1662665 1475009 1678.78 1676.88 1476,06 1664.65 
1665.33 1665018 1666011 1667032 1666602 1663202 1675.23 1678.82 1676.76 1673.96 1666.90 


' 
1605023 1605207 1666000 1667633 1665086 2663008 1675.57 1676066 3676.66 1673.85 1669.18 1666698 


1 
2 
3 
s 
s 
7 1665.38 1665650 1666.10 1666066 1666639 1660.5 1676063 1679.25 1677.13 1676.26 1669.87 1667.60 
a 
9 
e 
1 


1665.07 1666.95 1666.56 166703) 1665.66 1663278 1675.59 1678.86 1676.53 1673.75 1669.01 1668.97 
12 1666.87 1665.00 1666.55 1667629 16652446 1666.08 1675.59 1678.82 1676062 1673.65 1668.85 1668.95 
13 1664.66 1665203 1664.52 1667025 1665024 1664032 1675.56 1678.60 1676.36 1673.55 1669.06 1668-90 
ws 1666.61 1664.90 1666655 1667062 166560) 1664.62 1675.63 1678.80 1676.28 1673.65 1668.66 1666.86 
1s 1665.06 1660.78 1664053 1667667 1660079 2664077 1675280 1678676 1676.39 1673.33 1668.27 1669031 


1667073 1666059 1660086 1675.92 1678.68 1676.11 1673.23 1666.13 1669.65 
1667%e7}) 3660030 1666.95 1676.03 1678.6) 1676.03 1673.16 1666.00 1669.40 
16 3665.29 3660.46 1067070 1666013 1666.95 1676018 1678.56 1675.93 1672.96 1667.87 1669-81 
19 1605.16 1660.67 1667265 1663-90 1660.9) 1676.39 1678.06 1675.85 1672.77 1667.77 1669.89 
2 1605.06 1600.83 1666.59 1667057 1663.67 1666.87 1676.58 1678.39 1675.77 1672.59 1667.67 1669.08 


a 1663.0) 1660.69 
1? 1665.37 1666.57 


2i 1665.02 1660075 1660.57 1667655 1663006 1666683 1676.79 1678.29 1675.67 1672.60 1667.57 166993 
22 1665.13 1660.07 1666.55 1667655 1663626 1666.87 [677.0% 1678620 1675.57 1672.20 1667.46 14669299 
23 1065.19 1660.55 1666.50 1667.55 1662.89 2665.01 1677.33 1678.11 1675.63 1672.03 1667.31 1670010 
ee 166S$.09 1666.40 1666659 166765) 1662057 1665.52 1677.65 1678.01 1675.36 1671.83 1667.38 167061) 
2 1005.00 1660006 1660.76 1667008 1662022 1666087 1677.95 2677.95 1675.26 1671.65 1667.)% 1670005 


2 1660.90 1660.50 3660.90 1667083 1661-96 1668.06 1678.2) 1677.87 1675.17 1671.05 1667.24 1669.98 
rz 1HOS201 1600057 3468.05 1667036 1661.61 1668076 1678.62 1677.82 1675.06 1671.33 1667.36 1669.91 
28 3665.22 1600.07 1664.78 1667.28 1601.25 1676.93 1677.70 3676.95 1671.16 1667.36 1669.83 
29 166S.20 1660.38 3067.22 ooo 1679.10 1677.73 1670.86 1670.95 1667.34 1669082 
30 1663.S9 1660.27 1667014 soe 1670000 1679.11 1677.68 167.77 1670.78 1667.39 1669-92 
a 1065.56 see 1667.06 coe 1678052 ore 1677.66 orm 1670.58 1647.09 ese 


man = 1605.28 «1660.89 166713 1660.65 1660.57 1675.96 1OTGo17 «1672.96 1669.%2 
man 1066.22 1665.52 LOOT? 1606093 1670.52 1679.11 1677.63 1676,68 LOTOAt 
mine 1060.61 1660.27 3600061 1661-25 1659.69 1671.04 1670.77 1670.50 1667.36 
t 160$ 1392 2035 946 2662 4681 3aaa 2538 zany 
8 743.53 =82.2 207 7480 *64l 779 +293 -3$3 o1ue 


CAL YR 107@ MEAN 1660.98 «AK 1678.91) IN 1650087 5 «79.1 
UTR YR 1079 «MEAN «1669.27 «HAA 3679.3) IM 689008 5 0219 


$ Contents, in millions of cubic feet, at 2400 hours on last day of month by interpolation. 
8 Change in contents, equivalent in cubic feet per second. 
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400 STREAMS TRIBUTARY TO LAKE ONTARIO 
04258000 BEAVER RIVER AT CROGHAN, NY 


LOCATION, --Lat 43°S3°S0", long 75°24'1lo", Lewis County, Hydrologic Unit 06150101, om left bank 1,200 ft (366 m) 
upstream from Black Creek, and 0.5 mi (0.8 km) west of Croghan. 


DRAINAGE AREA.-+294 wi? (761 km). , 
PERIOD OF RECORD.--September 1930 to current yesr. 

REVISED RECORDS.--WSP 759: Drainage area. 

GAGE.--Water-stage recorder. Datum of gage is 806.20 ft (245.730 m) Nations] Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by Stillwater Reservoir (see station 04256500). Between Stillwster Dam snd 
this station, flow is further regulated by seversl powerplant ponds. Oiurnal fluctuation at low and aedium flow. 


AVERAGE DISCHARGE.--49 years, 593 ft?/s (16.79 m/s). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,100 ft°/s (144 m/s) May 21, 1969, gage height, 6.98 ft 
(2.128 m); minimua, 12 ft?/s (0.32 m?/s) Jan. 22, 29, Feb. 4, 1967, gage height, 0.63 ft (0.192 a); mininun 
daily, 22 ft*/s (0.62 m*/s) July 18, 1965S. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,110 ft?/s (59.8 m>/s) Apr. 28, gage height, 4.73 ft (1.442 m); 


aininua, 61 ft?/s (1.73 m?/s) Jan. 1, gage height, 1.19 ft (0.363 m); minimum daily, 108 ft?/s (3.06 m/s) 
Oec. 25. 


OISCHARGEs IN CUBIC FEET PE® SECONDs WATER YEAR OCTOBER 1976 TO SEPTEMBER 1979 


MEAN VALUES 

Oav OCT NOV O€c Jan Fee mam APR MAY JUN JUL auG sep 
1 300 Tle 480 250 6990 772 1010 1380 699 238 $00 318 

2 206 $96 seo 906 720 86S 955 1320 886 272 68e 300 

3 341 #32 333 1030 552 872 1010 1070 638 303 $s 266 
ha *22 209 369 1200 oe 927 992 1330 636 373 o7S e709 

5 460 2s3 465 3330 se 130 1230 1100 665 sis 391 #13 

6 Si0 253 636 1250 1130 1370 1170 1090 690 $00 382 579 

7? 036 607 #32 3300 92 1290 1110 1670 765 293 sis 596 

6 “22 613 “60 1r10 T?2 299 1040 1540 Tz? roa eee 27 

9 446 sis #65 636 678 970 955 1160 686 364 $s2 307 
10 sos 526 50s 605 907 999 906 999 475 352 see 373 
ib 490 322 shi 1$2 953 986 920 879 765 318 See 23 
12 $79 293 sse 927 1010 920 Pet ol 702 x1 325 329 
13 S41 293 #90 Sel 72. 607 825 408 630 391 360 13 
1 sos 3s2 54? 391 720 646 776 66S $63 3e4 “70 325 
1s “27 $05 $33 927 700 955 7S2 o7) “22 318 626 Soe 
16 Tle £06 “80 1310 660 913 8s2 To2 651 #36 on 766 
7 402 289 “22 1260 729 as2 966 Tes 356 #13 432 S75 
18 791 373 #16 1160 620 785 865 es2 $05 s2o 303 676 
19 660 341 665 1070 Teo 831 778 8308 e22 S26e 250 665 
20 739 377 552 2) Teo 906 765 61) 036 $15 460 $18 
2 772 386 500 708 8s9 936 708 798 “22 “65 465 $36 
22 362 369 $10 929 906 908 Tle 796 406 80 373 340 
23 “70 300 “27 1030 6es 906 798 Tle 267 e5$ 369 es6 
26 44) 455 366 977 789 408. 886 796 261 Se? . #13 %62 
2 337 362 106 ool 739 1150 686 733 366 668 303 386 
26 27s 382 404 699 727 16860 866 Tit 386 607 250 316 
e7 S26 #13 sis 927 Te6 1500 1360 865 373 $6s a9S 208 
2 232 22 “95 650 798 1099 1990 686 386 #32 soo 665 
29 480 Slo “95 816 see. 1020 1880 879 362 272 460 $60 
36 $90 20% a6 906 <== 970 wie 920 250 $os 541 322 
nu 739 oon 253 $99 owe 999 ooo 920 Ses; $90 aes -— 
TOTAL 15460 l2eoo 14176 26678 21539 30280 30620 26466 le200 1316S e313 12789 
MEAN “96 #13 “$7 919 769 977 102) 919 soo e2s &62 %26 
max 791 Tle 66S 1310 3130 1660 1990 1540 899 668 666 166 
win 232 253 108 250 “16 “06 708 008 26) 238 ze 256 


CAL YR 1978 TOTAL 259277 MEAN 710 MAX 2380 MIN 33 
WTR YR 1979 TOTAL 237866 WEAN 6562 MAX 1990 MIN 106 
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ANALYSIS CONDITIONS 


Normal conditions; water surface at spillway crest. 


Water surface at spillway crest plus ice load of 
5,000 pounds per linear foot. 


nie PMF flow; water surface 8,5 feet over top of 
am. 


Flood flows; water surface at top of dam. 


Normal conditions with seismic coefficient of 0.10. 
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- INPUT ENTRY ANALYSIS CONDITION 


Unit Weight of Dam (K/ft3) 0 Are 
Area’ of Segment No. 1 (ft2) 1 22.2 
Distance from Center of Gravity 2 Iai 
of Segment No. 1 to Downstream 
Toe (ft) 
Area of Segment No. 2 (ft@) 3.64172 
‘ Distance from Center of Gravity 4 8g 
of Segment No. 2 to Downstream ; 
Toe (ft) sh 
Area of Segment No. 3 (ft?) 5 55.2 
Distance from Center of Gravity ~ 6 64 
of Seqment No. 3 to Downstream 
Toe (ft) 
Base Width of Dam (Total) (ft) 7 3 
Height of Dam (ft) ae) 
Ice Loading (K/L ft.) er) 
Coefficient of Sliding 1 065 


Height of Soil for Passive Pressure (ft) 16. - 
Height of Water in Tailrace Channel (ft) 17 2 
” "Weight of Water (K/ft?) 18 0625 
Area of Segment No. 4 (#t?) 19 
Distance from Center of Gravity of Se 


STABILITY ANALYSIS PROGRAM - WORK SHEET 


1 2 3 4 5 


Unit Weight of Soil (K/ft3) pis 
(deduct 18) 11.055 
Active Soil Coefficient - Ka 12 8.33 
Passive Soil Coefficient - Kp 13 3.0 7 
yop of Dan or SpilTway (ft) . 13.24 4.8, 
Height of Soil for Active Pressure (ft) 15 /O | 


Segment No. 4 to Downstream Toe (ft) 20 


- Height of Ice Load or Active Water (ft) 46 {t,5 


‘(does not include 14) 


Seismic Coefficient (g)} 50 
RESULTS OF ANALYSIS role g Ses 
Factor of Safety vs. Overturning (,8 3 16 I Aa 76 | 


Distance Front Toe to Resultant 6.06 © Baer - 228. 3 3.77, c.8 


_ Factor of Safety vs. Sliding fh 19 571039 | ee | 223 
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